SUMMARY
Diabetes control could through platelet-to-lymphocyte ratio in hemograms INTRODUCTION
Type 2 diabetes mellitus (DM) has reached nearly epidemic levels worldwide. Clinical and experimental studies focus on a better understanding of the pathophysiology in order to develop more effective treatment options. Type 2 DM is associated with lowgrade inflammation. Moreover, diabetes control levels, such as glycated hemoglobin (HbA1c) levels, can be predicted by circulating inflammatory biomarkers. It is reported in the literature that inflammatory indexes in serum are correlated with HbA1c levels in type 2 diabetic subjects.
1
Hemogram parameters have attracted great attention from researchers as novel inflammatory parameters. One of them is the platelet-to-lymphocyte ratio, which is derivated through the simple division of the platelet count by the lymphocyte count in a hemogram test. Platelet-to-lymphocyte ratio (PLR) has been proposed as a novel inflammatory marker for several cardiac, rheumatologic, and neoplastic conditions.
2-4 Therefore, we hypothesized that PLR could be associated with type 2 DM as well.
The aim of the present study was to compare PLR levels of type 2 diabetic patients to those of healthy controls. We also aimed to research the possible correlation between HbA1c and PLR in patients with type 2 DM.
METHODS
After the institutional board approved the study, we retrospectively analyzed the data of patients with type 2 DM whose admissions to our hospital occurred between February and August 2017. Control subjects enrolled were healthy subjects that visited the clinic for routine check-ups. Age, gender, height, weight, waist circumference, systolic blood pressure (SBP), diastolic blood pressure (DBP), diabetes complications (if any), comorbidities, use of anti-diabetic drugs, HbA1c level, hemogram parameters -such as white blood cell count (WBC), lymphocyte count (lym), hemoglobin (Hb), hematocrit (Htc), and platelet count (PLT) -were recorded. Fasting glucose, total cholesterol, LDL cholesterol, HDL cholesterol, triglyceride, c-reactive protein (CRP), uric acid levels were also obtained from a biochemical laboratory database of test results. The body mass index (BMI) was simply calculated by dividing the weight in kilograms by the squared height in meters. PLR was measured as a derived parameter by dividing the PLT by lym. Active inflammatory diseases, active infection, malign conditions, pregnancy, age below 18 years, and use of medications that may interfere with platelet count were set as exclusion criteria.
Commercial SPSS software (SPSS 15.0; IBM Inc., Chicago, IL, USA) was used for statistical analysis.
Comparison of homogenously distributed variables in study and control groups was conducted by independent samples t-test and values were expressed as a mean ± standard deviation. On the other hand, comparison of non-homogenously distributed variables in study and control groups was made by Mann-Whitney U test and variables expressed as median (minimum-maximum). The comparison of categorical variables in study groups was conducted with the Chi-square test. Pearson's correlation analysis was used for the correlation between study parameters. A p value of < 0.05 was considered as statistically significant.
RESULTS
A total of 93 individuals, 63 diabetic and 30 control subjects, were enrolled in the study. The mean age of the study and control groups were 56 ± 9 years and 45 ± 12 years, respectively. Diabetic subjects were significantly older than healthy controls (p<0.001). A total of 33 of 63 diabetic subjects and 21 of 30 healthy controls were women. The sex difference between study and control groups was not statistically significant (p=0.11).
Although weight was significantly different between study and control groups (p<0.001), height was similar between them (p=0.08). Both body mass index and waist circumference were significantly higher in the study group compared to the control group (p<0.001 for both). Systolic and diastolic blood pressures were significantly higher in diabetic subjects compared to healthy ones (p=0.001 for SBP and p=0.048 for DBP). General characteristics of the study and control groups were summarized in table 1.
While there was no significant difference between study and control groups in terms of LDL cholesterol (p=0.12), serum creatinine (p=0.06), Hb (0.92) and Htc (0.72) levels, total cholesterol (p=0.02), HDL cholesterol (p<0.001), triglyceride (p<0.001), fasting plasma glucose (p<0.001), uric acid (p<0.001), CRP (p<0.001), WBC (p=0.001) and PLT (p<0.001), values were significantly different between diabetic subjects and healthy controls.
Calculated PLR in type 2 diabetic and control groups were 122 (44-472) and 94 (48-170), respectively. The difference between study and control groups was statistically significant (p=0.001). The laboratory data of the study and control subjects were summarized in table 2.
PLR was significantly and positively correlated with HbA1c (p<0.001, r=0.58), fasting plasma glucose (p<0.001, r=0.49), and CRP (p=0.003, r=0.30) levels in Pearson's correlation analysis test. However, PLR was not correlated with BMI, nor with waist circumference. Figure 1 shows the relationship between HbA1c and PLR.
In the subgroup analysis of 63 diabetic patients, 26 had proteinuria of various levels, and 37 had not. The PLR of type 2 diabetics with proteinuria was significantly higher than that of the diabetic patients without it (p=0.04). PLR of diabetic subjects with and without retinopathy was similar (p=0.24). PLR of diabetic subjects with confirmed diabetic neuropathy 5 There are many studies in the literature that point to an association between diabetes mellitus and inflammation. For example, Pradhan et al. 6 suggested that an increase in inflammatory markers such as CRP and interleukin-6 may predict the development of diabetes mellitus. In another study, authors concluded that chronic inflammation in type 2 DM was associated with mortality risk. 7 Chronic complications from diabetes, in particular, have been linked to the inflammatory status of the patients.
8, 9 Navarro et al. 10 showed that albuminuria was closely associated with inflammatory markers, including high sensitive CRP and tumor necrosis factor-alpha. Similarly, we found that PLR was higher in diabetic patients with proteinuria compared to those without it. However, this report did not show such a relation in diabetic neuropathy and retinopathy, which may be due to the small study population. Therefore, as an inflammatory index, one can expect increased PLR in diabetic subjects.
PLR has been studied in several clinical conditions as a marker of inflammation. Akboga et al.
11
studied PLR in coronary artery disease and concluded that it was cheap and easy to assess inflammatory marker, which was helpful in predicting the severity of coronary artery disease. Moreover, PLR has been suggested as an inflammatory indicator in psoriasis, 12 and rheumatoid arthritis. 13 Beside diseases with a high inflammatory burden, PLR has also been found to be associated with low-grade inflammatory states, such as cancers. Authors claimed that high PLR has predicted poor prognosis in patients with breast cancer.
14 Kokcu et al. 15 reported that PLR was positively correlated with the stage of ovarian cancer. Furthermore, the prognosis of epithelial ovarian cancer could be predicted by an increase in PLR. 16 These data in the literature suggest that PLR is a strong inflammatory index and type 2 DM, as a low-grade inflammatory condition may be associated with elevated PLR.
The inflammatory burden of type 2 diabetes mellitus might be aggravated by poor diabetes control. The positive correlation between PLR and HbA1c reported in the present study suggests this. was not significantly different from that of diabetics without diabetic neuropathy (p=0.29).
DISCUSSION
The present study showed that PLR was significantly higher in type 2 diabetic patients compared to healthy subjects. Another interesting finding was the positive correlation between HbA1c and PLR in diabetic subjects.
Elevated PLR in patients with type 2 diabetes mellitus may be a reflection of the underlying inflamma- The reason for increased PLR in type 2 diabetes mellitus should be explained by an increased platelet count in diabetic patients. 17 Limitations of the present report are its retrospective design and the relatively small study population. However, to the best of our knowledge, this is the first study that found an association between PLR and type 2 diabetes mellitus.
CONCLUSION
The PLR is an inexpensive and simple assessment marker, which can be useful in predicting the development and control level of type 2 diabetes mellitus. However, we believe that its correlation with HbA1c needs to be validated by larger prospective studies.
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